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[§i*«l] \A-T>K Kn-3,6- *J-0- ^yVb-2 
-0- fcf-Kol'/l'- 0-D- 401/3 tf^/i/F (monomer 
2) iMTmmTs monomer 2£$8?-f 

T'PS«££-eS C t %ttmt1ri (1.5)-/?- 7 

[ft 1 ] 

I OR 6 

BnOv J O 

_ /*OR 2 

(nonn»er 2 : R g =tT/<n-f*fi^ R6 =^>3JI/S) 

HI#S2] HRS (1) T?**ft«(1.5)-0-y;l/ 
Mb 2] 





<1) 



OPiv 



V^US***. ntt, 2 ~50©gt!c£*f „ ) 
[W#«3] -ASS (2) T«Stl*(1.5)-0-M/ 

[lb 3] 




(2) 



(CCT', nti, 2~50©SH»*afr o ) 
[fgB^cDf^BI&tra] 
[0001] 

[*IS±OWffl»HP] ffJBfc (1 .5) - fi - ffr 40 

[0 00 2] 

[^*©s$i5] mm&. mm. 



[0 0 0 3] 0>J*{£, «jl|lffiOWW(«y;I/3-XT* 

W^SftAtitf, y*3-XOW 
<D8iifc:.l:!)#a*ttS. ^;l/3-xfl«AJiaWll (tf 

10 (77/-X3Hffig) "e**«* v *0^/I/*ytt "7 
;l/377t>" fc«ff£*lTV5o 
[0 0 0 4] 

[0 0 0 5] ^;P375^y<Diajg73ffi{CO 
VTtt, W*fcf, 1985^{cm4e>^C-2.C-3.C-6ffi03!k 

KS«r^>^;l/STff^Lfci,4-*R7Ky;l/3-XgSS|ft 
5 ( 1 , 5) - q - 9fr 3 7 5 * >mm#<DGi£*m% L T 

20 I^S (v£ptU+a;l/X(Macromolecules), 18. 599-60 
5(1985))iCiS^-r. (1.5)-j3-^l/377t^#<0 

[0 0 0 6] tCT, *«WT»tt, 3Wi£(1.5)-/3-7 
[0 0 0 7] 

fcao^ga ±ieraa* m-s*? 

30 [0 0 0 8] 1.4-^iOV3-X8l#{*0HraMt£fcJ: 

1 ,4-*|*^;P3-XB!S|{*:Ktt» ^?tf«tc2ool^ 
fifSfcfes tOESStfiflWrSfrfcifctjT, (1,4)- 
*S£©H3- £(1,5) -*£&©*§£© 2 0©«£##£? § 
Ctf$5„ f££4S3®l8!Btt, l,4-ftt*^I/3-XS§ 
#(*|si±3Wg^-r*IS, a &£©*§£ i: /3*gl=r©i§£© 
2 5 C t T*&3„ 

[0 0 0 9] LfttfoT, *WK:#*.Tfc, l.4-«t*y 

O.O-o-^aWt^*, (i,4)-/3-^;l/ 
3lf7t>Slf#, (l,5)-a-^377t>8S«: 1 
(l,5)-?-^l/37 ^VBSKt:) *«ftjjW* "TUtt* 1 

[0 0 l 0) 

Mb 4] 



50 



(3) 
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monomer 2: Rg-Piv, Re-Bn 
Bn--CHrC^s 

RV--{C=0)C(CH3)3 





[(■M)-g-pyranan~l ( (l-^pyrananj 



CHjOR, 

l>R t 



f(1-5)-a-furanain | (i-5)-p-furanari| 



[0 0 1 1] Sfc, 4««cD^it ((1.4)- 

a-^*;i/3tf^^-y^ia, (i,4)-j?-^;i/3tf-5^-y^ 
56, (i,5)-o-^375t>lli. (i,5)-/3-^*;Vn 

[0012] (i,5)- p-^fi^y^i-ymm 

ftOKigCfei^Tti, tS^fildlOISM ((i.5)-*S^£tt 
£ft3) , tS^tKAOBHE (/3S££©#£ft3) «BP* 

[0 0 13] L*»tft*<6, #£©1.4- 30 

setter, ^ffls©sas, fii^is^aacoraiB 

^liPSK/g&l" §c fctfT-t, (i ,5)- 0 -^/lo75-?- 

tilt, *»W*3&W*KSofc.' 
[0 0 14] #fgffl«, «Ne01.4-*l*^I'3-^R* 

**(1.5)-/J-^;V377*:/R»#0«ifi»»» *5<fc 
tf C CDS JS^iffi tc «fc 9 f# 6 n « ( 1 . 5) - p - 7;l 3 7 5 ^ 

[0015] *mi<Du.s)-p-y>\'=i77i->mm# 
<DWB%mt* mfottiiaz. i,4-t>k kd-3.6- ->*-o 

- ^>->*;l/-2-0- tfMn^i/- /3-D- ^Untf^y^K 
(monomer 2) 3£\ ;WX8$4$rF, monomer 2%i§ffi 

[0 0 16] *^<OSjfi73«fCfcV>T, *yv-©a 

», ^yv-iLt, 1.4-7VH KD-3.6- ->*-o- 
->";l/-2-0- tf^D-Y;!/- /3-D- If ^y->K (mono so 



mer 2) SrffifflfSo ffl*& 1 A-T> t KO-2.3- 3> 

-o- ^^->*;i/-6-o- V^uJjI- /?-D- y;l/3tf5y-> 

H (monomer 1) ^7?-i:LTffll>Tk (1.5)-/S 

[0 0 17] fcJSlljOSBfi^ffiKiB^T, ffifflStl*;!/ 
-YX&tLTU:, £7-WfcU>\ =7y{C*7iR/i 7 X 

[0018] tfc, yu-rxie<offiffli, t^is^nif, 

(tt^ffmonomer 2 OIm'X 
SO ©*;Wt) 1 ~15*^%©«HtfaST?fc*. 
W^»JS*M5%«i:0iiSV 1 *|-& (0Jx.{;F, ^3©Experime 
nt No. 35) „ m&VM* **£««*«SOMWtt««fiT 

[0 0 19] *«W©HJB*»t43»»^T, ®&<DmiRt> 
mm%#'(>hV%>Zo &M<D#ift-£LXlt. monomer 

2 *®M?%®®r°&%c tttm 1 *ft-e»****^ & 

«fcLT-hn^v#>*flj^fc»£ (W*tf, *3© 
Experiment No. 38, &&</HiNo.39 ) Cti, (l,5)-a- 
4W3 75*>BHIW*\ ^5tHi(l,4)-/S-y;l/3tf5 
*>R»{*©£j*tf«fcU (l,5)-/i-^377t> 



(4) 



2 2 7 4 



co o 2 o] xizwommysmzts^T, sjssgtco 
^rii, -2ot;jMTo®«^s^ u\ sjssstf -20 

t)<tOS5l/->^ 8 3 ©Experiment No. 27) . 

tt^aaoasjtt^ii < * t> » o . 5) - 0 - 7 5 * 
[0021] Sfc> kj&£m& WKWiisn**.©? 

[0 0 2 2] *5gMOiBg*j*K:«J:5^fiK«j©P^», 
> 3 C-NMR*^*h/k Jt«)tt*4SKJ:t)a3Sb 10 

fee flIAtf, S3 ©Experiment No.310^fig^©^-&^ 
WcfcOBWW**:, H2K^Uft*© 1J C-NMRX 
h/Wcfcl^T, ^rS*;V->7 H08ppmfC 1 *Otf- 
^jWB«>6h*. Vfl/ijyW* C-NMRX^ h;Uc 

0 « 105ppmttiSfC > a S^T'tt lOOppmftjfiK T*S 
**£i:#jj3»**lS 0 kf-^tflftT'fcSCi: 

iwji©tt^t*>#fiEUft^ct» 1 

©^rtttOJtttJt*^, -69° T*fe§CtA>e>, Jtfitft 

So 

[0 0 2 3] £©£$&£7*^;WfcLT7-tr*;WbSi 
fCg&U 13 C-NMRX^ h;U^rSiJ^LfctC5s 30 
C- 1 coy$#;I/->7 htfl06.2ppmT*fc-?;fco C©ffl 
-fe/l/n-XMIT-fe-r-r- (lv&x.nt£, (1.4)- 

RL4HIT?*!K C0£dHfctt, (l.5)-/J- 

3 7 7 * t m% S ft « o 

[0 0 2 4] *!6WO«JS*ffiteJ:t)il5S«ft*(i.5)- 

(1) •p*sn*(i.5)-p-^u375^vBuiw*if* 

[0 0 2 5] 40 
[ft 5] 




CI) 



(CCT*> P i vli, fcf^a-OHt^U Briti, ^ 
[00 2 6] *aW<0«ifi#SlcJ:t)8|jS?n«(1.5)- so 



(i .5) - 0 - y;i/3 7 7t y\£$mt 5 c t feg^T'fe 
So f H6S (1) m£ftS(1.5)-/3-^U 

377tyil*li, 8AfC, HfiS (2) T'S2ft?> 
(l,5)-0-y;V377*>Kg«f sc£tf-et5o 
[002 7] 
Hfc6] 




C2) 



(CCT\ nti, 2~50©fi»*«f o ) 
[0 0 2 8] $fc, *aH0H&^fcj:9aiifi£n« 
(1.5)-p-^;I/3 77^>gS#(*tts tf^D^;VS©* 

7;i/*uiP7k»»4H) t% irassf setter c 

«tt), C-3, C-6(4©7j<KSO»7 , J-T*fe2.K» 
[0 0 2 9] *«Wfl!)H3fi*iStJ:»)«»«n4(l.5)- 

mnz> d.5)-/s -y;i/377^-Mi, ztmmM' 
JjyT'&K). + m «© Stt, 

ft, *fflS(Sfcfift> SftH'i *>INBM, 55*S>J, * 

•pub***!, <uba* y/mawa^o«; 

[0 0 3 0] 

Wffl] *»H©HieD?r»te«fc!K (1,5)-|3-W37 

[0 0 3 1 ] monomer 1 Vlt* oft^S^tWtC, monome 
r 2T'fi, /J(**««Jfe«fc&«LteCi:*»6. C-2(4 

t c - 6tt«Dr^i/So***«»'e** tstonSo 

-Tftt)^, monomer 1 « C - 6mC7y^M^LX^ 
5©T\ «^K:C-6ffi©7^l/»^l»afKia4KJ: 

[003 2] —15. monomer 2 C - 2 (itC 7 i/;l/S^r 



(5) 



W8-9 2 2 7 4 



C <D # lc M U %CD* / - « 0 <i 6. *ISt 5 fc 
HiC 



BnO. 



fit 



CH, 



6-O-acyl group) 



[catalyst) 0 



a6> pte-stimfcmc'&znzo 

[0 0 3 3] 
[ft 7] 



'CH, 



crc.de attack 



c— r m 



(1-4>g-P units] 



BnO, 




2-0-acyI group] 



■ CH 2 OBn 



0 

*4 




(1-5)-p-D-glucofuranan j 



[0 0 3 4] LfctfvT. (1.5)-0-?";lo75t>« 

[0 0 3 5] i/vftuctfj;, 7->;US©V?W$»m#lliJ 
[0 0 3 6] 

1 xiO- 3 Torr©K^#TT\ M 
QfcfcvJy (Cell.Commun. vol.1, No. 1 (1994) P17 & 
H£#5S) X'Vr-otzo monomer 3\ K^S/C^'TXDM 

^inx> ^TS-tffco Rl&fctt, RiiW^aDt, 
(ftf*i±=l : 1) ©g^fS&tCot^SKU 7j<T- 



•£S£%l*f#fco 

[0037] *nc iM-JSWc^n-xaaiftoa* 
asu mm (Mttffj) ©as. mmmA (tt&^fc*/ 

v-te*rrsMJ*©*>Wt) s SKOWRx £AK 100ml 

tc*tr ( g ») , ejss*> K£p»nik e 

«|R*, f#£ttfc£$ft<9¥13#?« (SlT-tt, #F 
**lOOO?Mr>fctt : M XHHfcEMLTV 

§o *», fi-7t fd77>*t% y 

yl/M-^--/ 3 ^07h^77-f- (GPC) tc<tt) 
8?#rUfco A^Ata:, GPCffl*5A : Shodex 

KF802, &&^£KF803 /WftMX «*) SO 

U iSKI l.lU/iiiiTMSU #u^f-u>gimc«fc 

¥i3#?«£*i6fco Sfc, t#P>*x 
fc¥£)#?«<k 0 trWfc «k 0 **fco 
[0038] 



50 



9 
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10 



Experi- 


XDQl 


10- 


cohcq, 




mer/solv, 
R/lOOmL 


temp, 


time, yield, 


1U-3 
MGPC 


DP 


mental No. 


mer 


initiator 


mo\% 


soW 


•c 


h 


96 


1 


1 


PFS 


40 


CH2Q2 


100 


-78 


189 


74 


8.1 


18.9 


2 


1 


PF5 


20 


CH2CL2 


100 


-78 


192 


56 


7.0 


16.6 


3 


1 


PFS 


5 


CH2CU 


100 


-78 


1Q7 


CA 


9.4 


22.1 


4 


1 


PF5 


20 


CH2C12 


50 


-30 




Rfi 


4.0 


9.5 


5 


1 


FF5 


5 


CH202 


100 


-30 


1 Of 


ki 

OJ 


12.5 


29.3 


6 


1 


PFS 


20 


CH2Q2 


50 


0 




ok) 


4,2 


9.8 


7 


1 


PFS 


5 


CH2Q2 


100 


0 




vl 


7.2 


16.8 


9 


1 


PF5 


5 


CH2Q2 


100 


20 


231 


62 


5.3 


12.4 


11 


l 


PF5 


20 


toluene 


50 


-30 


262 


64 


4.9 


11.5 


12 


I 


PFS 


5 


toluene 


50 


-30 


233 


18 


4.9 


11.6 


14 


I 


BF3^Et20 


s 


CH202 


100 


-30 


238 


78 


15.0 


35.2 


....16 


i 


jSbdS 


5.... 


nron? 


....LOQ 


.._-3Q.... 




....J2 


ia.. 


...U.o... 


21 


2 


PFS 


15 


CH2C12 


50 


-30 


22 


54 


3-8 


8.9 


22 


2 


PF5 


10 


CH2G2 


50 


-30 


21 


80 


73 


17.1 


23 


2 


PF5 


5 


CH2Q2 


50 


-30 


34 


87 


9.4 


22.0 


24 


2 


PFS 


5 


CH202 


33 


-30 


23 


61 


6.7 


15.8 


25 


2 


PFS- 


5 


CH2Q2 


25 


-30 


27 


71 


5.3 


12.4 


26 


2 


PFS 


1 


mrl? 


50 


-30 


39 


13 


7.3 


17.2 


27 


2 


PF5 


5 


CH2Q2 


50 


0 


21 


91 


1.9 


4.4 


28 


2 


PF5 


5 


CH2Q2 


50 


20 


15 


74 


1.4 


3.3 


29 


2 


PFS 


2 


CH2CU 


50 


30 


13 


8 


2.4 


5.7 


30 


2 


PFS 


5 


toluene 


100 


-30 


32 




12.8 


30.1 


31 


2 


PFS 


5 


toluene 


50 


-30 


25 


100 


13.0 


30.8 


32 


2 


PFS 


1 


toluene 


50 


-30 


38 


60 


18.1 


42.6 


33 


2 


PFS 


5 


toluene 


50 


20 


15 


83 


2.3 


5.5 


34 


2 


PFS 


5 


toluene 


50 


50 


12 


86 


3.8 


8.9 


35 


2 


PFS 


20 


toluene 


50 


80 


15 


58 


1.4 


33 


36 


2 


PFS 


5 


CH2QCH2CI 


50 


-30 


41 


86 


7.3 


17.1 


37 


2 


PFS 


5 


CH3N02 


50 


-28 


27 


52 


8.0 


18.7 


38 


2 


PFS 


5 


nitrobenzene 


50 


20 


24 


85 


1.4 


3.1 


39 


2 


PF5 


5 


nitrobenzene 


50 


SO 


24 


40 


1.3 


3.0 


40 


2 


BF3*El20 


5 


CH2C32 


50 


-30 


60 


78 


7.5 


17.6 


41 


2 


SbOS 


5 


CH202 


50 


-30 


20 


100 


3.4 


8.1 



[0 0 3 9] S2(C, monomer 1 £ffl^/ci§£-£>fia© 

sjs^ff, t#>rc 0 S2icii, mm (.m 

tea© <d«sl mmmm. sjsss, ^%^wt 

it. mytma : jasco dip-4 /B**Ht cm 



(ffip a p€ : JEOL FX-90 FT-NMR / («0 B**F1!D fc 

5 c - 1 if- mmic .t; *) wta t fc D 

[0 0 4 0] 
H2] 



Polymerization of l^-Anhydro- Z^^-C^bemyl-G-a-phraloyl^D^ucopyranose 

polymer structure, % b 



Experi- 
mental No. 


initiator 


con en, 
mol96 


temp, 

■c 


[<X]D. 
<Jeg 


1 


PFS 


40 


-78 


+94.9 


2 


PFS 


20 


-78 


+82.1 


3 


PFS 


5 


-78 


+90.2 


4C 


PFS 


20 


-30 


+78.4 


5 


PFS 


5 


-30 


+86.6 


6c 


PFS 


20 


0 


+66\2 


7 


PFS 


5 


0 


+83.7 


9 


PFS 


5 


20 


+80.0 


11 


PF5 


20 


-30 


+77.2 


12c, d 


PF5 


5 


-30 


+108 


14^* 


BE3*Et20 


5 


-30 


+65.7 


16 c 


SbClS 


5 


-30 


+56.7 



(1-5>*F (1-ShP-F (l-4)-p-P (l-4)-frP 



58 


0 


42 


0 


44 


0 


46 


10 


42 


0 


41 


17 


54 


16 


22 


8 


72 


0 


22 


6 


37 


14 


32 


17 


ca.100 


0 


trace 


trace 


69 


0 


22 


9 


62 


trace 


17 


21 


91 


0 


9 


trace 


55 


6 


24 


15 


71 


16 


0 


13 



a monomer/solv., 100 g/100 ml except q 50 g/100 mL ° solvent; toluene. 

b Determined from the proportion of anomeric peaks In 13C-NMR spectrum of Poly(l). 



[0 0 4 1 ] ^3fC, monomer 2 Srffil 

mi) <omm. mmmm. mmnmm. eusbsl. 



[0 0 4 2] 
[^3] 



(7) 



8-9 2 2 7 4 



11 



12 



5S 3 



Polymerization of l,4-Anhydrfr3,6^-(>be^^ a 



Experi- 
mental No. 


initiator 


concn, 
mol% 


solv 


temp, 

•c 


deg 


(l-S)-o-F 


<l-5)-0-F (l-4Hx-P 


{M)-frP 


21 


PF5 


15 


CH2Q2 


-30 


-57.1 


4 


96 


0 


n 
u 


22 


PFS 


10 


CH2C12 


-30 


-66.2 


0 


ca. 100 


0 


0 




PF5 


5 


CH2Q2 


-30 


-66.9 


0 


100 


0 


0 




PFS . 


5 


CH2C12 


-30 


-65.1 


0 


100 


0 


0 


25<* 


PFS 


5 


CH2C12 


-30 


-63.7 


0 


100 


0 


0 


26 


PFS 


1 


CH2CL2 


-30 


-61.2 


0 


100 


0 


0 


27 


PFS 


5 


CH2C12 


V 


ir 7 


4o 


29 


0 




28 


PFS 


5 


CH202 


20 


-5.8 


65 


0 


0 


35 


29 


PFS 


2 


CH202 


30 


-36.0 


22 


72 


6 


0 


30* 


PF5 


5 


toluene 


-30 


-69.1 


0 


100 


0 


0 


31 


PFS 


5 


toluene 


-30 


-69.3 


0 


100 


0 


0 


32 


PFS 


1 


toluene 


-30 


-61.2 


0 


100 


0 


0 


33 


PF5 


5 


toluene 


20 


-5.0 


37 


44 


12 


7 


34 


PF5 


5 


toluene 


50 


-49.6 


9 


91 


0 


0 


35 


PFS 


20 


toluene 


80 


+3.4 


48 


17 


0 


35 


36 


PFS 


5 


CH2QCH2C1 


-30 


-64.6 


0 


100 


0 


0 


37 


PF5 


5 


CH3N02 


-28 


-76.0 


0 


100 


0 


0 


38 


PF5 


5 


nitrobenzene 


20 


+3.5 


53 


0 


5 


• 42 


39 


PFS 


5 


nitrobenzene 


50 


+3.0 


48 


0 


0 


52 


40 


BF3»Et20 


5 


CH2Q2 


-30 


-69.3 


0 


100 


0 


0 


.41 


SbCIS 


5 


CH2C12 


-30 


-65.6 


0 


100 


0 





a monomer / solv., 50 g/lOOml except c; 33, d; 25, and e; 100 g/100 ml. 

b Detennined from the proportion of anomeric peaks in 13C-NMR spectrum ofpo\y{2). 



[0 0 4 3] *2-0-t?Aa-Ol/-3,6- >?-0- <*y */)]/- 
(1-5)- /3-D- y;l/377t> ((i.5)-p-y;V375 

irywmw (i) ) fcsrrax-* 

'H-NMR (6\ ppm) : 5. 14(lH,s,H-l) . 5.17(1H, 
s.H-2), 3.87(lH,d.H-3), 4.05(lH,dd,H-4) , 4.15(1H. 
m.H-5), 3.64(lH,d,H-6a), 3.46(lH,dd,H-6b) , 4.61(2 

H, d,benzyl-Ha), 4 .38(2H,d,benzyl-Hb) . 4.36(2H,s,be 
nzyl-Hc) . 

13 C-NMR (o\ ppm) : 107.95(0-1) . 79.61(C-2), 
79.95(C-3), 80.41(C-4), 74.96(C-5), 70.09(C-6), 7 

I. 67,73.33(benzyl-C). 

((i f 5)-/3-^;l/=i7^^>K«ft (l) OKftK) 

(1.5)-j8-y;l/377^>RSW* (1) (25.6mg) £ h 
;l/X> (0.2ml)/l,2->^ h**X*V (0.2ml) OM% 

>^-7 ( 5ml) *K*/i^hU9AO/hM"*»frLfc 

»«fcttru 2»ms*s«*fco sea* mtry* 

8U aWS«lbT(l > 5)-iJ-y;l/375^> (2) 
(4.7(g) £»fc 0 
[00 4 4] 
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*(L5)-j3-^;I/377t> (2) kbws't-* 
ttflSET^S : -204° (C=0.1. 7j<) 
[00 4 5] 

*SW«i:i:K:ioT, faB»(i.5)-p-^;l/37 
(i) , *S^tt(l.5)./J-^;ba77^ 
> (2) *werr*cfc^flBfc*ofco cfte><o#r« 

[01] 2-0-fc^D-Y/t/-3,6- S>-0- ^yy*-(l-5) 

- /3-D- y;l/375^V.((1.5)-U-^375^>R 
^ (1) ) © » H-NMRX^ 

[02] 2-0-t?/^D-r;l/-3 f 6- S>-0- <y&fr-(l-S) 

- 0-D- ^V377t> ((l,5)-j3-^77t>i 

(1) ) <D 13 C-NMRX^ 
[03] 2-0-fc^D^;l/-3 f 6- ^-0- ^O^lz-d-S) 

- 0-D- ^;i/^77t> ((i,5)-j8-^;l/375-fyR 

(l) ) , fcJ;tf(i,5)-0-^/lo7^y (2) 

[04] (l ( 5)-/?-^l/377t> (2) iO 13 C-N 



(8) 



MfW¥8 



[01] 



S3 1 




[04] 




(10) ®m¥- 8-9 



[03] 

oa 3 
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